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1.0

2.0

Purpose

This document defines the manner in which the NASA V&V Program
implements the NASA IV&V Management System (IMS) as a quality
management system.

The IMS is designed to meet the requirements of the International Organization
for Standardization (ISO) 9001:2008 Standard.

Scope

This document applies to the work performed under the scope of the NASA V&V
Program’s ISO certification:

Independent Software Verification and Validation

System Software Assessments

Systems and Software Engineering Research

Software Support for the Office of Safety and Mission Assurance (OSMA)

This scope encompasses all of the work activities performed by the NASA IV&V
Program and documented in the IMS. The IMS is the core of the NASA V&V
Program’s effort to uphold its vision and mission statements.

Understanding the key elements of the NASA IV&V Program’s mission helps
employees to advance that mission across several primary areas of focus, known
as functional organizations. Individually and collectively, these functional
organizations generate the methods for meeting the Goals and Outcomes
identified in the IV&V Program Strategic Plan
(https://ecmles.faircon.net/livelink/livelink/open/3761653).
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The following chart depicts the organizational structure for the NASA V&V

Program.

Office of the Director

SMA Strategic

IV&V Office Communications

Support Office Office

Program
Support Office

3.0

Figure 1 — NASA IV&V Program Organization

IV&V Management System

3.1 General

The IMS contains documents that have been developed to standardize the

planning, performance, control, and measurement of NASA

V&V

operation. The IMS shall encompass the activities that affect the products
and services that the NASA V&V Program provides to customers. The
NASA IV&V Program practices continuous improvement in its refinement
and enhancement of IMS processes. The IMS is documented and

structured in the following manner:
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3.2 IMS Documentation

The following depicts the IMS documentation structure.

Figure 2 — IMS Documentation Structure
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A: Describes the IMS in accordance with
the stated quality policy and objectives

J

B: Describes the interrelated processes
and activities required to implement
the IMS. Generally describe activities
that cross different functions.

C: Consists of detailed work
instructions, templates, forms and
support documents. Generally apply to
tasks within one function.

The 1SO 9001:2008 Standard mandates that all quality management

systems shall address six required areas:

Control of Documents

Control of Records

Internal Audits

Control of Nonconforming Product
Corrective Action

Preventive Action

These six required areas are fully addressed by the IMS. For a graphical
depiction of the 1ISO 9001:2008 Standard requirements applied to the IMS
documents and functional organizations, see 1SO-IMS Mapping Diagram.
Note: Section 7.6 (of the ISO 9001:2008 Standard), Control of monitoring
and measuring equipment, is excluded, because equipment is not used by
the IV&V Program to provide evidence of conformity of product to
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determined requirements. No impact to IV&V Program services or
products is anticipated as a result of this exclusion. For the relationships
between IMS documents, see the Reference Mapping Diagram.

The IMS Documentation Master List on the IMS web site provides a

current representation of all IMS documents, Process Owners (POs), and
revision information.

To ensure continuous improvement, every IMS document is reviewed on
an annual basis for currency, accuracy, and applicability to the NASA
IV&V Program.

Management Responsibility

4.1 Management Commitment

IV&V Program Management is committed to the development,
implementation, and continual improvement of the effectiveness of the
IMS as evidenced by:

41.1

4.1.2

Communication to IV&V staff of the expectations and importance of
meeting or exceeding customer requirements and enhancing
customer satisfaction.

Establishing the Quality Policy.

Conducting Management Reviews.

Ensuring the availability of resources.

Ensuring the establishment of and measurement of progress
toward meeting the IV&V Program Strategic Plan, which includes
the Program Vision and Mission.

Vision
Be a world leader in systems and software engineering that
enables our customers’ success.

Mission

To provide our customers assurance that their safety and mission-
critical software will operate reliably and safely and to advance the
systems and software engineering disciplines. In doing so, we

This document is uncontrolled when printed - check the master list at
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4.2 Quali

work to standards of excellence, provide professional engineers,
provide national and global leadership, focus on customer
satisfaction, and adhere to and demonstrate our core set of values:
safety, integrity, respect, teamwork, balance, innovation, and
excellence.

ty Policy

The Quality Policy of the NASA V&V Program is to:

“Provide superior quality products and services, through continuous
improvement, that meet or exceed customer requirements. This will be
accomplished by developing and operating a comprehensive, coordinated
guality management system that ensures the continual improvement of
the effectiveness and efficiency of our processes. These quality processes
ensure that quality products and services are provided by the NASA V&V
Program.”
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4.3

Quality Objectives

The NASA IV&V Program has established a Strategic Plan that includes
the Program Vision, Program Mission, Strategic Goals, and Outcomes
related to each Goal. Each government fiscal year, each of the functional
organizations with the IV&V Program produces an Office Execution Plan
(OEP). The Outcomes from the Strategic Plan are the primary driver for
OEPs, and serve the role of quality objectives for the Program. The IV&V
Program Strategic Plan is pictured below and can be found here:
(https://ecmles.faircon.net/livelink/livelink/open/3761653).

Strategic Goal 1:
Maintain and develop
effective and efficient
system and software
assurance related services

ST

safety and m
government agencies and
organizations globally, that
field safety and mission
critical systems.

All NASA software, Classified
Athrough € and determined
Outcome 1.1 missian or safety-critical, has.
assurance provided by our
program.

We produce results that are
empirically derived and
Outcome 1.2 clearly indicate the reliability|
and safety of aperating the
mission

o customer's mission
suffers a significant impact
Outcome 1.3 that is caused by, or could
have been prevented by,
saftware

‘Additional federal agencies,
that increase our domain
Outcome 1.4 knowledge, are provided
assurance from our
pragram.

Additional organizations
{non-NASA, non-Federal),
that increase our domain
Qutcome 15 owledge, are provided
assurance from our
program

Strategic Goal 2:

Create and institutionalize
innovative technologies and
ies required for

" providing evidence that

Program

Program Vision: Be a world leader in sy
that enables our customers’ success.

provide

assurance that their safety
and mission-critical software will operate reliably and safely and to .
advance the systems and software engineering disciplines. In doing so,
we work to i fessional i

1 and global lead!

P! P
hip, focus on

ission critical

systems and software will
operate reliably and safely.

Sponsor and conduct early-
stage innovation in
technlogies to imprave the
V&V program's capability to
assure future systems and
software of NASA, other
govemment agencies and
industry.

Outcame 2.1

Develop and demonsirate
the critical technologies
that will make V&V

Outcome 2.2 program projects mare
affordable and more
capable.

Infuse game changing
and crosscutting
technologies throughout

Outcome 2.3 the V& program to
transform the program's
assurance related
capabilities.

Strategic Goal 3:
Advance the systems and
5 software engineering

" discipline for the benefit of
the Nation and Federal

and adhere to and demonstrate our core set of values: safety, integrity,

Strategic Goal 4:

Ensure IV&V program capabilities
and services are state-of-the-

" practice and represent standards of
excellence for enabling NASA and
IV&V program activities.

Develop innovative salutions
and advanced technologies in
systems and software
engineering

Outeome 3.1

‘Affect professional sacieties
and establish best practices
and guidebaoks in systems
and software engineering.

Qutcome 3.2

Faciltate the transfer of
NASA and IVEV program
technolagy and capabilities
via partnerships with ather
governmant agencies.

3 academia, industry and
international entties to
generate US commercial
activities and other public
benelis,

Outcome 3

Establish and provide the
Federal workforce and
professional engineers a

Outcome 3.4 means te enhance their
domain knowledge and skills
in the disciplines of systems
and software engineering

Ld

Strategic Goal 5:

Share NASA and the IV&V
program with the public,
educators and students to
provide opportunities to
participate in our mission, foster

and

Identify, cultivate and sustain 2
diverse, inclusive and industry

Outcome 41 leading workforce and
environment that is needed to
conduct our mission,

strong national and state

economy.

Ensure vital assets are ready,
Outcome 4,2 available and appropriately
sized to conduct our mission.

Ensure the availability of
VBV program

Outcame 4.3 capabilties ta the Nation
and other government
organizations.

Establish partnerships,
including innovative
arrangements with
commercial, academic

Outcome 44
intematianal and other
government entities to
maximize V&V program
success.

Develop 2 workforce that is
recognized with professional

Outcome 4 5 certifications in project
management, engineering, IT
and administration.

Ensure institutional
Outcame 4,6 capabilities are considered
a standard of excellence.

Provide institutional capabilities
‘Outcome 4.7 that ensure safe and secure
program activities

Ensure our senvices (from
Outcome 4.8 cradle to grave) are proven
cost effective and efficient.

Figure 3 — NASA IV&V Program Strategic Plan

The public is informed,
angaged and inspired by what
Outcome 5.1y s ca's IWaY Program does
and by NASA's missions

Swdens' retention in STEM
disciplines is improved by
providing apportunities and
Outcome 5.2 +ivities along the full
length of the education
pipeline.

Educators’ resources and
knowledge are enhanced with
NASA and NASA V&V lessons
and materials.

Outcome 5.3

Strategic partnerships with
formal and informal

Outcome 5.4 0 anizations are utilized to

promote STEM literacy.
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The OEPs are developed and executed in accordance with the model
demonstrated in the following diagram.
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High-Level Direction
*Funding
*Mission Statement
Recommendations
*Organization
*Mission Statement sub-bullets
*SMA Activities
Approval
Status
*Report cost, schedule, performance
Updates
*Report modifications of resources, spending

High-Level Guidance
«Office of the Director and Reference Material
*Funding — Office, Groups, Major Activities
*Mission Statement sub-bullets (planned work)
Execution Plans
«Office and group goals and objectives
«Cost plans
*Low-level schedules
«Communication paths
Annual Operating Plan and Baselines
«Allocate required resources
Status
*Track resources, spending, processes
Adjust
*Modify resources, spending, processes as necessary

Figure 4 — NASA IV&V Execution Plan Model

Checks and balances among the NASA IV&V Program, NASA HQ/GSFC,
and NASA IV&V Offices ensure that the Program as a whole receives the
high-level direction it needs to carry out its Mission, while also ensuring
that the Offices receive the high-level guidance necessary to establish and

execute their OEPs.
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4.4  Organization, Responsibility, Authority

441

4.4.2

Organization

The NASA IV&V Program is a NASA Program established in
accordance with NPD 1000.3, The NASA Organization. The
NASA V&V Program functions operationally under the guidance of
the Chief of the OSMA while receiving administrative support from
GSFC. The NASA IV&V Director is a NASA HQ employee who
serves as the NASA IV&V Program Manager and reports directly to
the Chief of the OSMA.

The IV&V Board of Advisors (IBA) is a NASA-level board chaired by
the Chief of the OSMA. It is comprised of advisors representing
each Mission Directorate Associate Administrator (AA), the Chief
Information Officer (CIO), the Chief Engineer, the GSFC Director,
and the NASA V&V Program Director. The IBA’s purpose is to
advise the Chief of the OSMA on the funding requirement and
allocation of IV&V services among NASA'’s programs and projects
on an annual basis.

Please refer to the GSFC Organizations webpage for the most
current representation of Code 100, and OSMA Organization
webpage for the most current representation of the OSMA.

Responsibility and Authority

The NASA V&V Director, Senior Leadership, and employees
ensure that the IMS is effective in assuring quality of products and
services that exceed customer requirements.

Program Management (i.e., the NASA IV&V Director, Deputy
Director, and Associate Director) shall ensure that quality objectives
are established, measured, reported, and associated with metrics
to ensure quality and process effectiveness are incorporated into
the NASA IV&V Metrics Program.

This document is uncontrolled when printed - check the master list at
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4.4.3 Management Review

Each quarter, Metric Owners shall collect and analyze their metrics
and report their analysis to Program Management at the Quarterly

Management Review (QMR).
The QMR is one method that the NASA IV&V Program uses to
continuously  improve products, processes, and quality
management methods that demonstrate the suitability, adequacy,
and effectiveness of the IMS. Customer feedback, internal audits,
and external audits are other methods of measuring the NASA

IV&V Program’s success and attaining continuous improvement.

Solicit
Customer Feedback

0O
o
S
=
S
5=
< 5
28
=
3
%)
S
=]

NASA IV&V Program

S|
T
=
o
<
(1)
S|
@
35
~

Measure
Success

Figure 5 — NASA IV&V Process for Customer Feedback

This process of receiving input from and reporting out to customers
allows the NASA IV&V Program to augment its continuous

improvement efforts.
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Appendices

The following appendices contain content maintained in separate documents.
Follow the links provided to view the documents.

Appendix A — Acronyms and Definitions
http://www.nasa.gov/centers/ivv/ims/slps/index.html

Appendix B — Responsibilities and Authorities
http://www.nasa.gov/centers/ivv/ims/slps/index.html

This document is uncontrolled when printed - check the master list at
http://ims.ivv.nasa.gov/ to verify that this is the correct version before use
PAGE 12 OF 14



http://ims.ivv.nasa.gov/
http://www.nasa.gov/centers/ivv/ims/slps/index.html
http://www.nasa.gov/centers/ivv/ims/slps/index.html

Independent
Verification &
Validation Program

Quality Manual

IVV QM
Version: Q
Effective Date:
August 28, 2014

VERSION HISTORY

Version

Description of Change

Rationale for Change

Author

Effective Date

Basic

Initial release to replace Ames QM

Siamak
Yassini
IT/332

09/09/1999

Revision information older than 7-year
retention period relocated to Revision
History Overflow Document

Various

05/07/2001 —

01/24/2006

Updated content; moved appendix
material to separate documents

Stephanie
Ferguson

10/10/2007

Updated Vision, Quality Policy, and
document references; updated terms and
definitions resulting from re-engineering
process

Stephanie
Ferguson

04/08/2008

Updated terminology to reflect the current
organizational structure and to meet the
ISO 9001:2008 Standard

Stephanie
Ferguson

07/14/2009

Updated to reflect new organizational
structure

Stephanie
Ferguson

07/13/2010

Revised information on PEP; added
execution plan process diagram

Greg
Blaney

08/31/2010

This document is uncontrolled when printed - check the master list at
http://ims.ivv.nasa.gov/ to verify that this is the correct version before use
PAGE 13 oF 14



http://ims.ivv.nasa.gov/

Independent
Verification &
Validation Program

Quality Manual

IVV QM
Version: Q
Effective Date:
August 28, 2014

VERSION HISTORY

Version

Description of Change

Rationale for Change

Author

Effective Date

N

Updated the Quality Policy, Leadership
direction and Quality Objectives. Sections
1.2,1.2.1,1.2.2, and 1.3 are affected.
Added IVV 09-9 to section 4.3.

Added IVV 03 and IVV 26 to section 4.5.

Greg
Blaney

11/24/2010

Updated Knowledge Management and KM
roles, Public Affairs, etc.

Updated to accurately reflect
updated roles and organizational
changes

Natalie
Alvaro

10/24/2011

Updated vision/mission, add description of
Strategic Plan, remove details regarding
office ownership of SLP's, remove detailed
office descriptions, add description of
Office Execution Planning process (and
the tie between that content and the
Strategic Plan, including Outcomes
serving as quality objectives), removal of
GSFC and HQ org charts.

Sync the QM with the IV&V Program
Strategic Plan (approved Sept. 2012)
(addresses PAR # 2012-P-376),
simplify the QM by removing content
that isn't required and describes our
organization in general (rather than
describing our organization's
implementation of a quality
management system).

Jeffrey
Northey

03/27/2013

Modified Section 3.2 to clarify that Section
7.6 (of the ISO 9001:2008 Standard),
Control of monitoring and measuring
equipment, is excluded.

Equipment is not used by the IV&V
Program to provide evidence of

conformity of product to determined
requirements. (PAR: 2014-P-396).

Jeffrey
Northey

08/28/2014

This document is uncontrolled when printed - check the master list at
http://ims.ivv.nasa.gov/ to verify that this is the correct version before use

PAGE 14 OF 14


http://ims.ivv.nasa.gov/

